Modulation of parkin gene expression in noradrenergic neuronal cells.
Typical autosomal recessive juvenile Parkinsonism (AR-JP) is resulted from the loss of function mutation in the parkin gene. In an effort to learn more about the cell type-specific functional role of parkin, we used in vitro model such as locus coeruleus (LC) noradrenergic (NA) neuronal progenitor cell line, LC3541. Employing this in vitro model, we revealed that parkin plays a crucial role in phenotypic differentiation of NA neurons. Our results showed that parkin mRNA was expressed during the differentiation of NA neuronal progenitor cell line and that the level of the parkin mRNA was down-regulated by oxidative stress in the NA neuronal cells. Parkin protein overexpression in LC3541 cells induced expression of NA markers (TH, phox2a and DBH). Small interfering RNA (SiRNA) for parkin supressed NA differentiation and DBH expression. Preventing protein kinase A (PKA) activation with PKI attenuated expression of DBH in parkin overexpressed LC3541 cells. These findings suggest that the relative abundance of parkin enhances differentiation of NA phenotypes via a PKA-dependent pathway.